Introduction
There have been many studies concerned with skin thermoreceptors in humans: distributions at various body sites (Strughold and Porz, 1931; Nadel et al., 1973; Stevens et al., 1974; Fowler et al., 1987) , the difference with aging (Murata and Iriki, 1974) ; seasonal variations of thermal threshold limits (Jeon, 1963; Jeon, 1964; Konietiny and Hensel, 1977) ; and adaptive changes in thermal sensation (Zeveke et al., 1992; Kozyreva, 1992; Taylor et al., 1993) . Although there are many studies related to the effects of clothing behavior on thermal comfort zone and health Choi, 1989, Lee et al., 1997) , there are few studies about the relationships between clothing behavior and thermal sensation. In this study we examined skin thermoreceptors, thermal sensations, and clothing weights of Korean urbanites and farmers in order to propose an appropriate living temperature and clothing weights for health promotion and energy conservation.
The objectives of this study are: 1) to investigate cold spots distributions in accordance with age, sex, and living temperature; 2) to measure clothing weights and thermal sensations of urbanites and farmers in summer and winter; 3) and to suggest appropriate living temperature and the clothing weights for health promotion and the energy conservation.
Methods
2 8 farmers an d 28 urb an ite s t ook part in th e investigation. They were divided into two regional groups (city and farm), two sex groups (male and female), and two age groups (adult and senior). Experiments were carried out in summer and winter (Mar. 1998~Jan. 2000 to examine the seasonal differences in thermal sensation.
Measurement of clothing weights
Subjects were dressed in their normal indoor clothing providing appropriate insulation to the ambient condition, i.e. room temperature 25°C in summer and 20°C in winter. Total clothing weight per unit body surface area (BSA) was calculated by weighing each of the clothing items of the subject.
Measurement of skin cold spots
Skin cold spot distributions were measured by body mapping method. 16 cm 2 (4 cm × 4 cm containing 400 stimulating points) of 12 body sites, i.e. face, chest, abdomen, back, upper arm, forearm, back of the hand, palm, thigh, leg, dorsum of foot, and sole of foot were stimulated by the thermo-stimulator (10°C) for 1 second. Subjects were instructed to report immediately by saying 'cold' when they felt a cold sensation.
Thermal perception
Thermal sensation was measured by the symmetrical 7-degree two pole scale, i.e. scale of perceptual judgments on personal thermal state (ISO 10551, 1995) during the experiment (Degrees: -3 for cold, 0 for neutral, +3 for hot).
Results and Discussion

Cold spot distributions of urbanites and farmers
Cold spot distributions of urbanites and farmers in summer and winter are shown in Table 1 by region, sex, and age group. In general, cold spot counts showed the greatest for the face and the least for the sole of foot. Cold spot counts at trunk such as face, chest, abdomen, back, and thigh were greater than those at limb such as back of the hand, palm, leg, dorsum of foot, and sole of foot. Cold spot counts at back of the hand were greater than those at palm. Similar finding has been made in the previous study (Hensel, 1982) .
Regional difference: Farmers were more sensitive to the cold stimulation at all body sites than urbanites in summer. However, farmers were less sensitive to the cold stimulation at their trunk skin (face, chest, abdomen, back, thigh). Therefore farmers feel comfortable in summer and winter without air-conditioning because they are acclimatized to the warmth in summer and to the cold in winter.
Sex difference: Cold spot counts at female subjects' trunk such as face, chest, abdomen, back, and thigh were greater than male subjects' trunk in summer and winter. In previous studies, no significant difference was found in thermal sensation between male and female subjects. In our study, female subjects appeared to be more sensitive to cold stimulation. However, the cold spot counts at the back of the hand and the palm were lower than in male subjects. One possible explanation is that the female subjects have acclimatized themselves to cold water doing scullery work and washing.
Age difference: Although there was no significant difference between the two age groups in cold spot counts at face and chest, those at abdomen, back, thigh were significantly higher in adult group regardless of season (p<.01). In previous study, it has been found that cold spot density decreases with aging (Murata and Iriki, 1974) .
Clothing weights and thermal perception
Clothing weights and thermal perception results in summer and winter are shown in Table 2 . While there was no significant difference between the two regional groups in clothing weights and thermal perception, urbanites felt more uncomfortable wearing heavier clothing than farmers in winter.
Conclusions
In conclusion, the present study has indicated that: 1) the distributions of cold spots varied in different regions of the body surface and were exceptionally dense in facial skin, 2) the farmers were more sensitive to cold stimulation in summer while the urbanites were more sensitive to cold stimulation in winter, 3) the cold spot counts varied in different sex and age groups, and 4) the urbanites felt uncomfortable in winter when compared to the farmers under the same ambient temperature. From these results, it has been suggested that it is better not living in an airconditioning room for the urbanites to promote health status and energy conservation.
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